INTRODUCTION.
Microsomal Heme Oxygenase-1 (HO-1) has been identified as a ubiquitous stress protein induced in many cell types by various stimulants such as hemolysis, inflammatory agents, oxidative stress, heat shock, and growth factors [1] . HO-1 is the enzyme that controls the degradation pathway of heme by catalyzing its oxidation into biliverdin, carbon monoxide, and iron. Although the role of HO-1 induction in oxidative stress is not completely understood, it has been shown that induction of HO-1 expression results in protection from cytokine-induced apoptosis and oxidative stress in in vitro cell culture and in various animal models, including pancreatic islet transplantation [2] . Thus, expression of HO-1 through gene therapy protocols might prove useful to reduce the deleterious effects of oxidative stress in islet isolation as well as to prevent damage in the peri-transplant period. However, viral vectors or other transfection methods available for transduction of genes into islets have limited efficacy and the presence of viral antigens (especially adenovirus) may potentially induce immunological responses against the transfected islets. Moreover, the long-term effects of genetic manipulations of islets, in particular those affecting apoptosis, may have undesirable long-term effects such as impaired mitochondrial signals regulating insulin secretion. Proteins can be directly transferred to cells when they are linked to protein transduction domains (PTDs), small peptide domains that can freely cross cell membranes [3] . In particular, proteins fused to an 11-amino acid protein transduction domain (PTD) from the human immunodeficiency virus transactivator of transcription (TAT) protein, readily transduce many cell types including pancreatic islets [4] . In this study we have characterized a functional HO-1 protein fused to a PTD
METHODS.
Cloning and Related Techniques. The recombinant TAT antiapoptotic fusion proteins were generated by subcloning the coding region of the murine HO-1 gene in frame with the TAT leader peptide (amino acids 47-58 YGRKKRRQRRR) in a bacterial expression generously provided by Steven Dowdy from Washington University School of Medicine, St Louis. A 6xHis-affinity tag allowed the purification of the fusion protein through affinity chromatography.
RESULTS

• •
The TAT-PTD/HO-1 fusion protein transduced insulin-producing cells in a time-and dose-dependent way, while retaining its biological function. • • Transduction of TAT-PTD/HO-1 to insulin-producing cells protects them from cytokinesmediated cytotoxicity.
• • The TAT-PTD/HO-1fusion protein is also capable to transduce pancreatic islets in culture, dramatically improving their viability.
DISCUSSION. From our results we conclude that heme oxygenase-1 fused with the TAT/PTD can be transduced into insulin producing cells as an enzymatically active protein, exhibiting cytoprotective effects.
